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(54) DIELECTRIC SEPARATED INTEGRATED CIRCUIT 

(57)Abstract: I 
PROBLEM TO BE SOLVED: To provide a 
dielectric separated integrated circuit that can 
switch high voltage at high speed and in a 
stable manner. 

SOLUTION: This integrated circuit uses an 
SOI structure/dielectric separated structure 
having a lower arm side circuit and a floating 
upper side circuit. An emitter region 242 for 
implanting carriers is disposed in an island- 
shaped semiconductor region 147, where an 
upper arm side switching element is formed. 
This emitter region 242 is formed deeper than 
the main electrode regions 141, 142 of the 
switching element. Furthermore, this emitter 
region 242 is connected to the neutral point 
terminal Nn2 of the upper arm side circuit and 
the lower arm side circuit. Current which is equivalent to a displacement current 
Jd that flows in a parasitic capacitor CSUB attributable to the SOI structure is 
supplied from this neutral point terminal Nn2 to reduce load on the internal 
power circuit, that supplies voltage to the upper arm side circuit. 
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=5r&«fc 3t««c»*i*. 7D-f<y^« 
JllT»fp-r6^-f yf-V^^i: LT(i. nMOSh? 
yisX?. npnAM^-7h5yy'7^, nf-v^/P 
S I Tc7) n */Mm«s* WjSfflTS & . --T\ 

r x >f -v f - y^m^^m^ b * -v 0 T t n— <r>m 
v?m®£X'm^tz&v§x\ pjsiwi 

(^'J3 >"Cti . 39 0 . 6 V ) £ tv W 7X§ ixfz fm 

izmzmt><± t & $kttA x*> UTxzix&t. m^friz 



mftftizw 1/ . jgmcrMmmzm ix c >ixi£ . jk®*' ^ 
seai^ffifr < & t -rctx 5 ■■> twm&mx, . m 

OS h7^y^«y- XA»^R^df ^UT^auu&tr 

[0023] ttto-h - *^ H J«^ 1 coWmt .SOI 

« iSX y ^- > I C lets i >T . SOI fflit (CHW^S 
£a > r > ^vOTtSfctt^^^O^f ^ 'J T$-x * y ?m 
«j*»4>aAt"SJ: 3tcLTi>S. ^t. 7o-f ^ >' 

?vmx'mitt&x4 v+vrwHfi. z<vx4 y*y 
7m?izmm<7)mi%Mi±* m&i- h tzfr<nftunM\m 
iz&mzixx^&igr&izttt. so 1 flijttcBa^ro^ttm 

7o-f< y7)mx*%m-$h7^ v^yfrn^-hK n 
nmrnm* nm^m ^^mmzmm zixxv>&t%^ 
ctj^n. jsBc^ifcMos (mis) Wjtc^(am 

^Jd^'oSiXl. - t t,z X 0 . <icr>t4ffccr>fa^®mzm^ 
r L , ®S£y - ^ -i> i t Sr %3»tcB6± 

Slt^'IS. COiotcLT. 7D-f^y'«i 

twn-« ^7fy vrn^-hK ftszmmms&'ftom 
^m&*7*-?co3EmtfiimzffiskX'£ . gfeR-om 
nmm^^cDi'iKDmmn^m. ■ ffimtt><®mx\ 

[0024] $ 1 c7)^(CtiV vr . JK 

ttitxs .y ?ffi.t&ttfm-mmmx'hz>m&izii. 

ixhZblzX 0 , ±ieo S O I tiittEWOS^rj 

^>t»(mmcs (^(4«g£) *vh$<^o. nmsdiiK 

ffi«MOS (MIS) «fcC2£HattSS J d 

%wm.#&MMm®mzm et-rs - 1 ^t-# . 
[0025] ^m<r>w,2<n^m,£. m 1 
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mfimwm i a&w&t a e*>si 1 «±n>: £ mil 
l . a e*>£ 2 ^>±«tt«% nsmta < g n d > izmm* 

mm-t h tmmzx'h -> x . i^*s«± 

jB-r&swft^Biaist . as i mmm#mt*m»t'tz& 
a § ii^as 2 mmm.com i o±«ffi*£«*i i t/ss i crm 

fommwz . & i si 2 *>±*ffi»i* t us ^ 1 x e 

H$itfc3S2»tt£itf>x S -y £^3r< fc i,afi 

■r&iS1|EHs-»"BKfe«|ll»-Cft&C:i:-C&&. BP^. 

0 I mjt//ff5fi5t§il, IWSO I«itteH*<?Mff£n>- 

5 ••/ ? (iTiisiis .« 1 mnm^mteimwziMfx^z . 31 

S(±. ir.^). i .':ith«MtC±T-Aaj^«^2:Sg|t. 7D 
— t- < '/VMb%:&±T— Affiij^oSJfflimStc. 
7D-f<> ?'«it1!)ftl.X^ /^-V^S^itM 

W • / -J- > 7 %j •: rhLtd. pMOSh7 >' ? , P n 
p / \ i .J-. — •/ I- v > > X ? . p^--v ^iV S I TCO p^f-x 

"T" 4 > 7\)mht£&& 0 itzmmzixh . . 

7n-f 4 > ^mX-mUp-th^ -y + yttfrb LX 
(i. nMOSH5>-y^^, n p n/C-f ;K— 7 h y y-J 
X?, nfvMSlTOnf^- ^I'WiMHW jtffl 
T"§l>, ifc. r ^l^±ffi®^«jj kti. FET^S 

1 Ttcfct >"C(i . y-*s«/ HL-"f yW&nvf tifr 
— U0)MX'J?> *) . rm2cr>3LWM&mi bit. 

i >m.m<r). m.h~-K<7)m&<7)m.x'foh . 

— *<vmx\h ») . r ^ 2 o&rafgtt jtiiuy^ 
3 u 7 ^ mi^co . ^-i> — ■%<7>m&cnmx'h &zb 

[00 263 Srfc. Jgl^mffi'/'x/l^isl^, 
tfSS 2 wOSBl^^^x/MBlStCl! 

tssaoff v&±£ ix^&miz. m.2 iii«x 

b'yU h -i y^n- y i y^iV%^mi.hbm\ mmgLV x )V 



[0027] 4 . -XWMM 2 Otf IStCf^ 'J T 
J^>„ ^wa^Citi. JbT— A H T 

£M&.b-rixti£\,\ mmmmt. imfcfrmmm® 

<?)i±mz-£tyitxm'BLMfc-fi\i£J:<'K itz. *x>JT 

j±Affl^x 5 -y ^fgj^tix-f y ^ > ym^m 1 
^cojm<7)sm.t*±i l zdi&m&4L t w rx 
*&-e# h<nx-$t t mz. x 5 y ?mm&m 1 am 

5 y ^«u*3W»LTv^*uaf - m 1 mmm^mimm^m. 
mfrbiJuzZEjtmtfmfx < h b -? <-tcx 5 y 

tCf'JiSU MOS h7>-yx^y-xMRK t 'J 
[ 0 0 2 S 3 *?mcom 2 <JD«fiatc«tix<±', 7 a— r 

yytimx'Wtfpr&xA v+yym^tf. fttmrnmss 
izmm. $ ixr ^ -2. msiza ^xa. so immzm^co 
zzmmffiw. ftmwmmi&&&mit-riz$§ti&£ 0 iz* 

ttmx-mft-t&xj y^y^m^-hK nmn.w.m&wi 
^m&nm&mzi&wLztix^&w&iz&^x^. m. 

Si^tiMOS (MIS) ffimz3z@mffi.J4tfffi.ir2> 
ZbizX*). ze>&m<7>p\M1s\mz&igZ&&L. @Sg 

[0029} *«^)»2^)»afe:tJV%r . &£8Ett. 

2 SWES«0*»«c»R"C* * «^tc« . dSttfflgtC 
ktcJ: 0 . SOI flBttcBHr^BF^a vf^-fO^fiffi 

* 4 >jn$ < =5: 0 , "m$L3 yTy^ffiix^&mffim^ 
<t£hfrt>x*foh. 

[0030] a&mnw, 3 emmt , m 1 n^mmtfm, 
Emmzmm^ixtz±T-^ia^m^rb . w£o±t-a 

l , g e<^sg 2 o±m®* { tf MW.& ( G N d > tctga $ 

m\simzm-t&. bo*>, >icofs«^stmanis«(i. ± 
T--um^m=F^mmmi / zm^titi±T-^ 
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AK7i'<L ir-i,F5-f; \t l zW,MnJE&Mi- & 

*r><^>rtaii*jiBia»t $r^< t i>mmi . ftsnw&mto 

nmmfcti x vmmommmz x 9 mmi- & mn^mfc 
mm t im s ixtz a&evmttim* tzsm. sn. -r *> 
^Hsfflisti . m^&^mmMcM&m^immz^m 

T— Affi^S^t LT(i. I GBT„ MOSFET, G 

to*m 0x9. s i t. tf-mnmyj ox* ( s 1 v 

MOS h7>y7^. p npAM-it- 5 

Pft S I T#0« <r <7> p f-^r jWS 

I 0 0 3 1 ] ZZX\ *mi<7)f53C7)WmiZi%&JC=i.y 

&m&mnftjiE<?>w$^mzm%i-ti\iij:\,\ x 
mmb±.izKmmtf>SLi&3iVr$.T''U rxztxz t . 

ML. M O S F 7 > ^'X? O 7 - ^ Rife 3f ^ U T rt* 
C 0 0 3 2 3 «B|^3^SCJ:ilK, JhT-A F 

<?M^mm-hx4 yi-yym^m^ixx^hm 
w&mmfmmmzj^-- vfm&ziuf&ztizx 9. 
mffiizmmfatt-th so i «i^tcii#<?>3£{aiia[ 

rt3P*«HI»Sre*-li-rfc:aax& x o IZX'% h . 6£ 

s • mmttf^%x\ f y rt>f x*>«>mwmiiiikw> 

[00 3 3] *^HJc7)^3^f^±i^T. JS 

Z t iz X 0 . >-r vif ^i(l*vjN$ < 

[00343 **w<ojB4^)»att, si i ff)£nmim 



U SE^IS 2 (GND) tctggg* 

itJtTT-Alii^SR^i: . ±T-Atfi;7jfi^<7)$iJ|J|l^;@ 

ftJIWmffilCifSgSilfcTT-A F . ±T-A F 

-*mfci- yy±izMmttLt»'<y-i cizm-?&. en 
-a F 7 W y^aWE-r* y f - y^f^Hfi, IWiA 

mmnmmmzim Ltm^^y^y^^ixh^am 
■t&ztzumt^-h. zzx\ xj y+yr'm^ti 

T(i. 1 1 (^Hfirt'a'y; p MO S h 5 yy'X^ . pn 
p > <■<{ 7 h 7 y ^'7. 9 . p ^- S I T^ctjS 

ai^S^- S.t//X{iTT-A{±l^«^t LT(i, ^3 
«»f*T3*'Cfe. IGBT. MOSFET, GTOf-f 
'JX^. SIT. Slff 'Jx^a^cDiii+iSi^jfi 

[0035] zzx\ *mi<r>m4<7)wmzi%h^$ y 

±T-A±^*^^TT-Aai^«^tcO^ 

S'^ii^x^7f> yrn^w, i s. vss 2 <r,±mm 
mmx r >i>m<Bf&-t2>zti)m£ zo^-ixix, 

. ittcx 5 - y ^ imwmftevmftMmngmfr 
hfemxfthzms. mwcommmzm tx^^ixn. mm 
frks&m&mrc < & t^r K'izm ■•/ ?mmz$m 

L. MOS y?yi/X?<r)V-xfrhWM*^')Tmii 

fiHzzMmrfmf&zti&cDX'i&t 
[0036] ^m^Acnwmzxixn . ±t-a f 

«Oim»«:»i«+fc:x 5 y ^««$:ifttt4C tlzX 0 . 

jKffitc!^m(*2T^--r^ so 1 ^jt^tcia^^mos 
•jt. «ii • mmaoxj -y+yr'izx 0 . sawrssia 

TT-A H7^ A<Sr(5]-f- . y :r_hK:flU*ft;Lrty V7- I 
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[0037] £ 4>{C , ^BJ^4 co^jslCfct >T . J& 
£'&£K«co±(cffM£ixT t>5 ; brfifr £ l\\ iam 

ix6 ; t lz± 0 . S43xfmSiW3 < 
frbX'fo%>. 
[0038] 

&mnm?*cvitmm±mm<7) tntimtc&z t ess 
[0039] ( at i comm^mm > i 1 ti^n^si 1 

S£(i. m&Ltz r^-yy'y ■yyH^^j t^li-^il 
&S3l«t*tfHSi ICT, HI tcijr^-J; 3 . JhT-A ftjj 

tfW7~T/U xZWMrthm&LX'foZ. $Mttt?>± 

. IGBT^ *fc%£*0MT* h t)K I G B T 
<7>ft>b OCMOS FET, GTO. f-f 'J^?, SI 

tamfoX'fo2>» ±T-2*ttij)m?Q U 2<v—Ji< 7 )±WM 

( W, 1 co±Sffi ) (iiSJEB?® 1 0 He. TT-AfctJTjsg 

^ Q d 2 <o-ij<7)3Lmm < m 2 > tam/ii ( g 

ND) fcSMa$*LTi*S. LT±T-JUfcfc;f|5g^Q„ 2 

Q d 2^)ffli^ro±«fiB ( m l <z>±tt« ) t ifi. 
N n2 t=JSttSii, ^4>tt*^N n2 liH^£#0&L*: 

[004 0] Mllz^Xolz. ±T-^tb^)STQu2 
t± - 7 D— f - -f >' 7WMito±.T—** K 5 v s- 1 0 2 <fc 

Offi»$ixl.. -r=5r*>^Mt{to±r-^ai^^Q u2 

OiH»*ffit=iiR*fls»B»iail]BK!0±T- A 

1 0 2<oaj*SB^N u2 *«fi^ES<i6. — S*H*t*tf>TT 

- Ata^*^Q d 2 nfflwmmizi±tmfo#tmm®i&<?) 

T7*-AF9^1 0 3<?5aj*SS?-N d 2*««fijSfL&. 

_br- a H7-fAio2 (±nsi%iBiaif & 1 0 5 1 4>4±* 

SbtPN n2 igtcjga $ tl . IKjgtfttSttEE «■ . 

-*t7-a h 5 '< 1 0 3 imm&mmm 1 0 6 1 m 



tmiii (gnd) lacsfasii. F^o«ji®«j±*ffi^ 

ZiXb . ±T-A F 7 -4 ■> < 1 0 2 tcti I- 5 >- ^ Q c 
ar^L.T±Tffl^Eo>-y^ 1 0 4^A > ±T-Affl$i|iJp 
ft-^-* J . T T- A K 5 A > \ 1 0 3 tc(d±Tffi^KD >• ■•/ 

[ 0 04 1 ] Hi iZTjk-tJ: 0 t,z. ±r-A H y< 1 0 
2(i±T— jUCMOS^ >vn— ^ 1 1 lki7-i,.y\ 
•y7rTyyi 2 1 £3 Jct/JLT— X. • r7> ha— 

1 3 l*»<i»rit$ixtv^. — ?j. TT-J^¥y < 
r<l 0 3(iTT-ACMOS^ 1 12h.TT 

-A • A'. : /7r7>'71 2 2i>iy : 'TT-A oyhn 

[00423 01 C^-TIf ^tCtJ ^ . ±T- AJiJitlfg 
^Q u2 . J3itXTT-Aai^^Q d2 (i. 17-AH7 
^vs'i 02fcJ:yT7-AH7^'<l 0 3tJ;OIE»$ 

xaj7j«^Q d2 ^3cs^7r>-/^-7tf^oT. tgtffim 
(4 (gnd) i:iajE«?!si o i ^mff i^uofg]-e±# 

[00433 12 (a)li. 11 fc^L*r#3&BHCD§i 1 

-i '<cr>— ^W^^LX^Ltzm^mX'hh . CMOS 
A 1 1 Kip MO S h?>i/X7Q Pf .b nMO 

S h^^^'X^Q^t^^^^i-tT^i,. pMOSh 

nmmz lose, f ua >wm ( m 2 <t>±«® > t± . 

nMOS F7^vX^Q nn coh'lx>f >-m®tc:tggE$ixT 
-eLT, pMOSh7Vy'X^Q pp <0ljglg 

[00443 12 ( b ) (1 12 (a) t=*tfELfc*fl- 

^®it\ cMos^yA-^i 1 1 t,zmm Ltzw-m^ 
?-v<7>-mz^, 12(b) tc^ct a *^ 

CO^ 1 cr>m&<VBmiZ{&2> pMOSh? yis^f Q 

Mosh7yyx^Q nn ii P ifi*Mi siwzm 

fSL^ixX^h. #nl^*^l 4 7fcJ;tA'pm^ 

f*^ns 1 5 7 « h ix y +wmmm e&jixfihuy^m 
>j->>j?y7 frhtch m z ?tt%£mm<,z i ts 

^IZ-ftmZtlX^Z, pMOSh7yy'X^Q pp lip' 

v-^mm (miniEwmmm) 141. p+w^y 
mm (m2cr>3LmmM®) 142. k-th • voiso 

3yy-Mffil4 4 5:^< t t>^"C^S. XnM 
OSh^yyX^Q^Iin'V-^l 51, n- F V 
Jymt&152. F-TF^'J y'Jayy-'-Mil 5 

7tclin**«a>'^^h»ttl4 3*«»)fi$il. Atf 
«i®HIS« 10 5 *^<7)^SieiS 1 4 5tC<t 0 , n * £fi 
3>'^^FMJ|!{14 3i:p t y-^.^14 1 ti^lSL^ 
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izmm, ZixX t >ft . -c L T . n M4MSftfgJ£ 14 71c 
U. PtEnfcJI^Jfcft PX5 v ?®.t&2 4 2//|g{t/5ix 
T^ft. COpiS y?ffi®24 2li. &IUEIR2 5 5 
J: 0 4"14*iirf N „ , fcflNft § ixx t * ft . C j£ftffi 
^MSK 2 5 5 li. Pifi {fcHttc 1 5 7 "fdffM* 
tV/ZP*WR3>9? hmmi 5 3 fc n« V-XM®1 5 
1 Srt . £vt(cftttLT^&. *^(c. CMOS-f>./\ 
—7111 S-fifffc-f ft F— 7° K<i?'J > 'J nv'y— MME 
144. 1 5 4(i. 01tC^Lfc±T— A • /w7r • 

t > 7- i2ic. &b£& 1 6 nz* >)mmzixz<,> 

ft , Z 16 1 IZ*. 0 TTI-^tf F - 7' F 
;K'J 'J 3 >y— hWM 14 4. 1 54 fcA.t) Sixft „ 

* t> iz . P Mosh7 > : jx fQ tp ^p» h u >f >mm 

1 4 2tnMOS h^^^Qn^n* FH '/M® 

1 5 2 >(i A«l^2 6 2iZ X OS^tefjStSivCV* 
6- -fit. 10^Kie^2 6 2(i. ±T-^ai7J«^ 
Q„,t LTfSfilnJ-ft I GBT^y-Mcifg^ixT^ 

ft 

[OO I 5] I Rl 3 tiO 2 (b) WB-B^lfilCSofclig 
fiSlirnfiiMCtS ft £££ 1 ±tC S O I iFf/Lit ( HWi A 

ist$bk > i 2 -r rr l t nm^mfom.® 147, ##ftfg 

J&l -is. 1 I ojiWLfcSO l«jfC**^tti. 

s&<7.)ff5rsc tr. ism^^aniKti . sffioi^m* 1 

2 ts J; 6 f fl«ifii^)iS«* 6 T#«$ilfcft#<9¥3*flcfi« 

1 4 7 -2r Vi L . ~ <7.)*mfoM®l 4 74HC. P * y-x 
ffittcl 4 ] . |.' FU-T y««14 2. K-rH ■ sKU 
^'J3> 9- MCS 1 4 4 £^-&< t &-£A,***4 -y 

7P-f< > ^KSrCfSfN-ftpMOS F^V^'T^T 
& 0 . lit < *- /I- ) **±ms*"£ffi o * -v U ft . 

-m-t . [33 i^-r j; a . ^wn<^>w, i commmm 

£>^lf*{iHfcJ<) 1 4 7tCJtfiJ6^^p})£S4®*>^fi!tftp 
XS»/?K2 4 2£IS(tT#>ft. px$.y^i24 

2 crmtum 1 icijrf J: a fc*tej£N n 2 £gMg LT V% 
ft. -eLT. 03(c^-rJ:otc. SO I|£fl:)g?l 2(7)± 
CJBfiK $ ixtz n M#zSf*^«c 14 7(i. M/ ^(ilSliS 
•ft)^ 6 & J: t>' F U > +Wbik?*-K 'J is 0 =J y 7 frh ft 
m?ft$&m®lz£ 0 . fBjtf>¥*fWH 14 8. 149. - 
0*4>»ttffc*Mi3 ixTfiffifc? ixT ^ft . 

[0046] 03(C^-rj; ? Jc. Jt$»^S^pJ£t*Jia> 

t»LT*^«(2*^aS6L^«p. SO I StfUR (IWi 
12. nm*m#ffl&l 4 7 AtfimWE2 
t X-ffitftZix&W±3 >>TyVC SUB tz£ iSECMia J d 
liitpx; 7?IiS242A^»*-/WiACJ:o 
T $ ft ft . >! <D*-Mi 4>tt* N n 2 *» 4> TIPJIO^ 

ssxyj *-vD bp $;$£fiiLxmx&tsfzfr. i*i®mm 



<<^rft„ 

[0047] @4ti2iK»B^)S5 1 crmmmmizfc.&m 
it . r 7'- 1~ ^ f 7 y 7^it j oft&mMmzzm t > 

y-FN^aj^jasg^i: L. $^C7-FN 7 ^itjI 
4STt LTt>ft„ 7— FN 6 tiHltc^-rj;5tc:y-f 
- F D ! 5: -/r L T iSMmM^m 1 0 6(ctgig$il. 7- 
F N 6 (id 1 ti X l/m 2 l/ZTjk'f'* o iZ±T- A h'7^A' 
tf^) P M O S F 7 >' v'7. ^ Q p f . (?) 7 — T-flffi ( V — 7-4® 
i^t) 9t;tg^$ixTt>ft<, X. HHCt^vCU:. |l^$r 
WB&LTV 'ft* 1 , 134^-^7- FN 7 (i. ±T-M.® 
n 7*a y 7 rtTW 7— FN n2 <0«f $ ix ft . 

n M O S F 7 > v'7- ^ Qi P s tf>7*- F igffi C 7M ^ — F 
D 61 Sr^f LX 7- F NgtomE*^ - F'/n' y 7 $ix— 
1g«ES: HJTJ-t ft C t tfX'Z ft . 7* -f F D x «±r 

JEar^oJ; 3tcLT*>< « T'-f ^j— F D : t 
tayfl'tCi />< A o T U ft OfimWZ&X' . Z CO a 
yf^tC ! l ^T . VXYCO* o =5:7*- FT. F 7 y 7° 

[0 04 8] (l)Tr-A{±5^^Qd2* i ^>T±T- 
Aaj7J^Q u2 *<5f7<7)B# : 4H4jft*FN nl 0>-tffl ( 4> 

) (i . GNDt Pim<5T'J) ft . 

rtgf!«iSlHlS§ 1 0 5^A7^l«i7'^7}— KDjSrfl-LT 

{jti'iKmfaiiim^i o 6comj±^*^ft. piBftcriyf- 
{itiatariKBtafflaa:^ 1 o 6 omjEKav mi t ^ ft . 

[0 04 9] (2)TT-Attl7J« z FQd 2 ^^7lcL. ± 

T-^m^jm^FQ^yf^izm'omtm ■. 

N n2 Wlfl (i«iarWllBE4-C5l&±W4>ii 

ft. 

[0050] rtgrnGsmft i o swA^iaii. 

ffiJE^'ag$ft^T'?l#_h(f^ixft. BP*>. rtSttfl 

ias#i o soATJtcti^^T-vHf c^mmt lx>^ 

T7Ep*D$ixft. P^gnmi^IUJfS 1 0 5£7)A^J 

t± . iamfifuim^ i o 6 1 ityj *- f d! iz x o mm 
[0051] mmcofBiffixii. ±T-Aai73^Q u2 fc 

XXSTT- AffiTl^TQd 2 <7>3S2<0* >/^- 7<0jg«8 J: 
9 1 . 3 v r zrqr C : <0lMK ^B$}QR*<jt4h*: # < tc ft 

c 1 cr>mm^T 4 T-tc (D cotmizm ixitm l . (2) 

OWJKtcStft'r* k # . Rl/(2)frt> ( 1 )<0*ttBtc«» 
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rfc J j & . EL. (2) *> t> ( 1 ) Oft!B(cfl0f ? & 
# £>3Effiffi« J d fi. KCttlftP^ft* v 'J Ttcj: 0 iff 

$?-r& rot At^soT-. iisctii^iHj^ssm^ifiiK 

fcfc* ft 3ri*iP£ 3: i > . ( 1 ) *» <b (2) WRSKcjas 

it-t h t ft <^&mss j d « . i ^njftojg 

2fre>0)*—H<7)&.AI l ZXr>xm$kZiX2>. 

D bP &g& l TBSiiiitf^ . \*i&>mmm& 1 o 5 £- 

WmUt 1 0 5<7)EffifSfi£T'i> , «£#HHt=3r-3fc3!gG][ 
1KSE J .i C i ■§> ft 3Cmi®WEOf£Ttiig - 0 (c < < # 

4 C^-T J; -3 »#«*|II»T(iaJMft L^&< . 

[ o o 5 2 3 70-f 4 vrffi&x-mft-rh pm 
os (mis) miti-^ams j d span* ^ t tc x 

-^)Hfjg<Ort«HI»fc:»»*3W3rL. lUK^*- 

// { »T*fli'i:iS«*^»fc«lllK$-ffi«-r4 i * J T# & . 
" 7>J: -1 tc LT . 7 d-t- ^ > 7imX'mitt& P MO 

Sft(-i$^ * itT i > l> *§-£(cfc v >T . tfi.t) mJE^®SS> *9 

ymmwm&omfttfx'Z & . m&tiz. pffi&mw* 

[OO53]03(Cj?LfcSOI fl&ii(ilStg&ltri£ ( Si 
licon Direct Bonding: bJ.T r SDBSj t^'J ) Srffl 
v >-C)fJfi!iLtiJ:^L . SD B£i: S I MOX (Separa 
tionhy IMi.lanted OXygen) fe$:l&A--&h-ttX h X t\ 
h Z>^Aix.V9*>x l-m&mtz <tot ffM LT t «t 
V >, WlhihA-mm (SOI igftH) 1 2cOJ?<^(iSD 

b mx- tm-f h m^t 1 - 1 0 /.< mw&tm 4 l v * . s 

[0054] ( a ) £ffl£l t LT«tfF*fi«Jffi£5 x 1 
0>*cm-* — 1 x 1 0 ,s cm-*g«T*JSS 250^60 

XtiC V Dj£3HC J;9f$l-10 ju m<0*I*>&ASe» 
IK (SO IiSfLU) $ 

^jft«K (SOI iSftd) 1 2 rffM-f 
COO 5 5] (b ) iJctSO IiSftSIl 2ar^"LT^® 



2r«iBCWfflLfc n-mmWL (14 7. 1 4 S . 14 
9. •••) t P%.i> 'J3>' (^S«) 1 karlAO^-tirii 
«fc v W ±S6 Lfc J: d C . t» i: t k MB^aB Sr^ff LT 
i J; 5 ^r-^t^tl . n - SfflSOigiiDfiWgti^g 
T**4Ck*iSdiT*t^r^) . 4^c. SDBfflitE 

ZMixmm-f&mm^&xij so smzx 

*K»)*Jb*». nlli(147, 14S. 14 9, 
-) {iWa<?3ffA. ^ki<i'l~3 O/amt^^J; ^(C 

[0056] (c ) i^CnMOS b 7 >iSX5><rMlW.m 
<r> p *} x )VmfolM t W\mz p x 5 •:/ ^ ISi^ ar ff^fiSc^ 
& . Mitf JlBS«E V ac = 50-1 50kV. F-Xi 
1 X 1 0 1 2 V]^. 5 X 1 0 13 c rn- 2 T. 1 1 B + £4 * V&. 

al . mfecotmMZ iz^&x o izmmz-tixixx 
[0057] (d) mtntmizxvmzo. s 

— lMmcr,m\tm^nmmWH147, 14 8. 14 
9. • •) O^ffidffML. 7th'jy/77-f- SSrffl 

^t. z<Dmnm(zm2 (t») t^-r«td^ts^«<oBB 

7rhl/yX^7X^tLTCF 4 f^*R I E 

^^'-rixkE'J:^. •?■ LT . igft^x y^-^^'tcfflv^ 
tzz>* hU^*Xh2rK5*L. BMUSSrvx^kLT, n 
Sif(147, 148. 149. -)rCF, + 02. 
SF 6 + 0 2 . SF 6 +Hi, CC 1 4 . ^^V^tiS i C 1 4 

S1£<14 7. 14 8. 14 9, -) Wzmtttmb 

\s>r m) &mm-&. pxs y^mm^^izm 
=Htmm yw+ m) ijm-ttia. mm Ltz 2 m 
mmmz *ti?ti. p x 5 ■•/ 9 mmtx- ft h . 
[0058] ( e > vuz. tmitmizx 0 , m^mm 
b v v-t^mz v v >+mmmm ( mtm ) 6 

fohWmm£ffi)}ULtz$>&ik>-V Ziy (Semi-Insulat 
ing Poly-Silicon ; S I POS ) 3§?£C VDfS: ktC 

x 0 m^ti-mm b v v ^n^m.^^ . -ft^tsfis 

W(g(Chemical Mechanical Polising:CMP)^C i O^SB 

( s i o 2 > ( s i 3 n 4 ) q&>t&atm£m.&& 
^T' t & v * ^ k itm&x'$> h . 

[0059] ( f ) Zcr>mj.. mm^MOSy'vi-tX 
^BiCMOSratXffOICratXt. pMOS 

-7h 7>^^f0r^i*fT^MtitlfJ: 

[ 0 0 6 0 ] ^r*3 . ±ieittBJT(± . p •> ^JUBf&JLnt 
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MOIST'. WSt5A 10"cin-s-lxi0 2 ' 

c m-*mxff)tppmmmp x = -y ^i^wit £> 
[0061] *3tw<7)m i <r>mm.<7)%>m\ l zi%z>mm.faft 

(i. i-rSUCffiW^fe^Ml 2<OflK//>£>Jb7j-(c£ 
m^£#mst-&^i:Tl5riii.i>. $£>(cA 

Ml 2<nmw<n±3i{zpK 1 &m4tf±.-? b^kfrtts:*) . 

L . p x = y 242* Tgi »T v i >i§ 

•^•fcti . P - n ig^ra?) fc7U h :x;}?t- /l-fr*: f t 
•><^Tx£ft$:^i;*-7i,- ( h* ) ^BA^ixSrv^ ft 

oT. WMmz\t^ pIS :/^Stt(24 2«iO(J^ 

[0062] stffis^JTti. mfr&^mm ( so 

I ISftM ) 12(: P Xi,? fUs^i'Jii LT t ■> & 

& & . is&m i comex- s o i m itm 1 2 ±tcs:teJi 4 

i$7^Ui2 4 2A^ftlS§^ ( H5li. &»8U 
Jb(C SOI i£fL§l ( Mfr&A-i&mm ) 12r^LtnI 
^ffcfgtS 14 7 Zl&fS. L?Z SOI «jS-C'^> £ nl 
^ffcfgtti 1 4 7 £(2{i-Sjiir.i»flJK£^<^J&$ft/t 
px* y?m&2 4 3&iFL-CW>£. 0 5 "Cti P X 5 -y 
^««2 4 3(2iI#>iA£4gli)B!l 2£X\ 3&£(C(iJgo 
tt^i^. J 'Jii LTv '>iit£ £ L v > . £<Dj:d(c 
;^<pXS 7 ^I«24 3SMUfc<i:. JS®*^ 
^tmtfWX/X <&t? <'(C P x 5 y ? 2 4 3 Ki'J 

r i±Aj irtiflSrO r oSAj ^'S^l>. .lixtiMOSh 
^ >- i-'-X ^ co y - x*> £>RIk^ ^ 'J T^'oSiXjitf <0 h I?) 

t 3rl> . ZcDtztb . i*ignm^lHlSS 1 0 5 (i «t Lfc 
kOtSr*.. *^r, H5(c^L*:pMOS V?yi?x9 
A^n-T- 4 yftimx-mft U ZCOp MOS1-7 Vi? 

m&nm®mw<7)nyz<?)mg!imuzmmzix 

X ^&i&&lzm,\X l> . EI^ItMOS (MIS) i 

ikizgz&mfii j d & c: t (c «t o . c co^^cortgn 

5 (Cjk L P M O S h y y 7 . gCmaSHISS 

K s $mu>*7*-?<?>%mtf^mt i zffi±x'%. ^jtao 



[0063] H6.7bSHS«i. «*T>3iAffef|ilp (SOI 

isfLM) i 2c P Xi yfm&mmLx^hmitX'h 

h . H6 (i . p x $ y 2 4 3 a*i h U > ^-(ffJlg^g 

mm (mum) 6t:tuv^. gp^», 2^1*7 

9W^.2A 3a.Rtf2 4 3 b tf>+*»(C h U Vf- (*> 

«M£«ct:i3 v i "c ti . as $ ^i^jco 7 wj^zwmtmic. 

teSJ-r^. Ltzifi->X. nl^fliittl 4 7COH$^' 
Jl^^ti. ffi^&AieiHR ( SO IiSfUR) 1 2 (Cp 
X $ .y ? ffllSA^'Jilt- h&'AZ^th tzMZIZ . p X 5 y 
^f«2 4 3a*»'fl|^(6](Ct£UcL, ffi^iSWS: 
-i:(c=5r€»„ .Lco*§-£(±. «i!i(cJtL, ^§^t,>, BP 

7 (C^-T «fc 3 (C . piS7^««246 ZBtittiXli ct 
i\ ^^J&Bif*. ia7(c^-TJ: 3(c. hl^ v^F^SC 

(w) . -f-^y (Ti) . t'J/fy (Mo ) m<7)mm 

&±mfr h-teh mw&mm. 247 x-mtbrnt ± w ^3 

OffifitcO®t^pX5 y 7Mm2 4 6£Bffci-&ZttfW, 
*^>. #«tt!|%«2 4 7 t LTti, ^ix4>C0ASt*^JS 
Wy'Jt'f H ( WS i 2 . T i S i 2 . MoSi 2 )f. 

ht^iztitytoisow Fzm^tiKoy-j vxmf& 
Lxi>x\,K mm&mm2 4HL m^A-msm (s 
o 1 mum ) 1 2 tc?ijji^-i> ck 0 izm <Mut^ 

*>^r^. m 67^8lc^-f «t ^<px5 -y^f®JS 
243a, 2 4 6^^J«LTt3<ii:(CJ:0. 
P X$ 7 «243a, 246 (Z^B^tf L 7t«ffiT-$> 

H 6 TbS 8 (C ^ L p M O S h y y =J X ^ 7 u - f 

fc^Tt, JKffiO^MOS (MIS) Mjt(^(4mcSi 
J d j&«8E<i* C t (c«t «9 . i <r>'&fe<7)\*m®mz&&Z 

&-?Z>z\ktfX'%h. ZCDXolzLX, H67V^8(c^ 
LtzpMOShy yi?7.9t)K m&nm.msz^coitixr) 
mm\smzmm^tix^^hm^t,zi3\,^x . ffi^mff-^ig 
-x - 9 <mmifi^mzm±.x'% . s^aoiSis^ 
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[0064] 0St2. t£&m b h > 'fJ«L . Z0M 

sum h u> rnmmfrbmiTftizT^miiiffi. i . p x s 

•y^248aM'248b$:ffML. Z<7)i£. 

V2 4 s b z&fo lt&< t . m^frizBL&mmmz 

ix. Rfe^tc^^ >JTW%XX'£&. 'tcotztb. I*)SG1; 

mmmi o sco&ijn&^m. t >*i i^^pmi® s s&w 

[00 6 5] 0SC*rr2?$r. ?3?<,> P X5 -y^W.^2 
4SaM'24 8b & f^ttttOBMJlEIKKi . 0 

i&£T'#&. 

[0066] ( a ) jfct.. mitt mmz N S D BS=«K 
J: 9 . 1 0±tc, S*>&*%»1S (SOI Mlt 

m) 1 2^Mt. ff?10-50^m^niHg34 
6*»*LfcSO iSfefflm. Mt. nS«<S3 
4 6<7)gl(:, SMNtfUftC J; D Jl $ 0 . 3 - 1 m <?M 

itm 3 4 7 l . y * b 0 v ?y y < -mzm^ 

X. Z<DMitm3 4 7c7)-mizm9 (a) (C^-Tid^r 

fmmmumzB&i-th. fe&nmnmz, y*bu ; j 

Xh5 ~?X7 b LT R I Eft. tKUECRiyf^ 
^i£»tcj: 9BtffclR3 4 7 SrXy^v^t-fUf «fc^. * 
LT . ig-rtfli 3 4 7 OX y f - y^fcrJH^fc 7t S-'X 
N£I$*L, l?fU8l3 4 7£-?X?fc LT. RIES? 
tJ:9z»f^u 09 (b) tc^-ri'^Kiifflh 

U>-f-3 4 8^^fi£-r^>. fiHUffl h 4 812. If 

^ji<?*$6^^ (soi mm ) 1 2 ts'jjS lt t n < . 

J&mcJIS l-2^mcrjriaa«3 4 6*«ifi!t4J:5 
CUtfi^. 09 (b)li. 19 (a) COB-Btcffi 
o^BBHBriiflaf 

[00 67] ( b ) mzZC0iu.WLmb^yi-3 4 8(7)m 
mm/lSMfrb. BN^OIlffcV-X^L^BB r 3 

Srfir^. It:. 010 ( a ) S.t/1 1 BiZnk-tX o %m 

fcnfcfo&zizzhjioizmmzL. px 

3 4 9 SrJFM-T-S. . 0 1 0 ( b ) (2. 0 1 0 < a ) OB 
-BtcraofeBaffiflBI2ITft4. Srfc. jRfflStttoffcb 
Ot:. SO lS«£0|gL*#&iS^:*>'&AL. * 
Of&. SftWSIS: LT pXi y ^Mgc3 4 9 ^BSci-i..! 

[0068] (c)f«. 7th l J'/y'77^-ffia: 
«^T. Z<ZMftm3 4 7 £01 1(a) £^-TJ;?3r 
18^#<^PaW->'£:®l£-r4. f&^#;OliSPa5M* 

KIJECRivf >7imiZ X 0 ffitf Lll 34 75X7 

^yy-fixMi^. LT. i§ftJ134 T^x.yfyy' 

iCJB^fc 7 * hU- h L . igftd 3 4 7 5 -ex 



?£LT. nSS«3 4 6*R I ESf WJX'/f >' 
^ L . n 3 4 6 +CSIH t *HIffi hl/>f (») 3 
5 1 *B&Llrh. ZCD&m. 011 ( a ) &i/l 2 B(C 

2 euc pxi y 349 <^+jfca5t*^ai 
fflM^>f- (j») 35 immzix. tmLtzimm 

Iil47, 1 4 9K-Hl-fft. PX5 7^I«2 4 8 
a. 24 8b*ftH t 011 < b ) 12. 01 1 (a) 
<7)B — BltZ<a ^^SfflrE0"C'<f> h . 
[0069] ( d ) &IZ. 01 2 ( a ) 1 3 Bt:S 
-T2 3 (c . »(L£C J: 0 . SFHMBffl ■> * 3 5 1 
«Drtfitc h ^-f-Mil jftSK ( i§fb^ ) 6 *»*-r 4 . 
0 1 2 ( b ) (2, 0 1 2 ( a ) <7)B - BfciSofcB&Br 

ib^V^iiSSSr^jDLTt^av-'J 3>' (Semi-Ins 
ulating Poly-Silicon ; S I POS ) f^CVDaCi 
01t«L. CMPft^tciOaS^^ffl-fL-r^-ttcJ; 

f-a^jiA.r 0 ~> 0 3 >- 7 cOft^ 0 1 . Btftit ( S i O 

2 ) ^sfbK ( s i 3 n 4 ) mio&mmzm^ftMm b u 

v 1-3 5 1 tc^l^j2 ! ^T"t^^^ t(2MiT^4, 
[0070] ( e ) CCOf^. ft^JS 1 4 7<7)*®CD:£® 

T . m^Bf&vmRX/ n*mWL? >97 bM® 1 4 30 

Jr"77>7 1 LT. 14 7 oaffitc y 4 ->v bmt 

m 3 zmtiL-fh . m-itm-?* ?*b®l \,iz*=Fmi.w& 
Rx/n*mm-3's?7bmmi4 3Bf&^femzit. y 

l 4 3»ifc?5&»fc:. y- hi§-fl:M3 3 i *mm-h . 

JXtc. y- M§-(b^3 3 1 OJi^StcC v Dfttc J; 0 
--K'J>-';=J^S:4 0 0nm^gIta-r-i». *LT. 7 

tM/x'x hJP2r--K sis^'ja >m±.lzBtfi L . y*b x ) 
y 75 y 4 -fttci 0 7 * b- u-^'x h^s-y^^-^y^' 
f*. -5-L.-C, ^7*hUy7M&77?tLT, 

013 ( a ) SI/1 4 BC^-TJ: d(C R I E^rt'tcJ: 
O^'J^-'jrJ^MSrXy^-^^LT. y-h!SSsl44 
^^-f4. 01 3 ( b ) (2. 01 3 ( a ) <7)B-BC 

9 5l^*-r4. *(C. fr^^^r bUiSAbmx-m^ 

mmmzfi^-L. n*mw.^>^7bm.mi4 3B 

tifrfefflzMiRmzlgtm (As) J H-XS 1 0 » s c m 
- 2 0^-r--C'-f ^>-aA-r4 (^c0h#nMOSFE 

T&v-x ■ vuj ymmzi>mm (as) sr-f^->?± 

A-T4 ) . -e^. 013 (a) RX/14 BC^fj: d 
IC, ^(Cfr^7^M^d>*XhH3 3 2T-n + S1g3V 
^ ; hli 1 4 3M n MO S F ETWV-7. • KW 
>-^^>7^'--r4„ LT . -f'Jy'^yy-'-Ml 

14 4 %~?x?b LT . lei^fl^:. ^oy(B) 5 
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C7.m . i; > v o >• y- hnm 1 4 4 iz t #n > < b ) 

2>M * >&A£il& . -e<9f£ . 7 * I- U M3 3 2 

[007 1] ( f ) owe. nM#2gf*M«<l 4 7 5r. 

fi£f&l . Ml 4 ( a ) S.tA'1 5 BtC^-TJ; e-(C. p* y 
— 14 1. p*KH >fP.JS 1 4 2S.lA'n*K«3 
> ?7 I-tSJsSU 4 3£ffM-f HI 4 ( b ) (i. HI 
4(a) ^B-BC^ofcKgaSrBiia-t'&S. C^b#. 

'j > d n > y- h mm 144 k&a $ ix^ *'q >- 

(B) tvS1±ft$it^>c7)T-. .1fJ-/'j3>y-MIl 

4 4 wmmfttz . <«= . jna&»i& 3 3 3 sr*t»$ 

^oaffit. 7* h'J y/77 -f — ft£JHl»vCy« 

1 E ^ L < (i E C R -< * >X. y f - V^tC J; 0 JHUi£*a 

13 3 3trX vfy/L. a > 9 7 htL^ffM-^-S . 
<Of£ . ,r co :? >- 7 7 h tL<?)©fiJttzffl v »7t 7>rhUyX h 

14 7 arRfcicL. 7../\*y 7 'J yy&XIZmTt-J+MM 
femzj: ( A 1 - S i , A 1 -C 
u - S i ) Zmi-tZ. *r<0±C 7 * h'J V7't> 7 4 
— i££ffl^T. M, y7, M«7x;«L. <r 
CO "77. 7 vc . 145. 161, 262, 

2 6 3 ZWm-i\&. 77A^ hJt*<:fc£ < . ai^px 
$ y 4 8 a #1X2 4 8 b £3TLfcSWf«Hftjfc 

[oo72]ii sMtt&mas i <ommmmiz&& 
mm.^mmmm%co^mm^mmx\ 02 < b > t 

I±PXS 7^244 iO(aa*^=5rS. P x=y7«I 
«244(i. 2 5 6 C «fc 0 4»tt *4ffirPN n 2 tc«f 

«SfiT^*. ^4^.m{20£JKieS§l2 5 6(i. P i 
*N*f*«« 1 5 7 4HcffM$ P ♦ muo > - 7 7 Mi 

m 1 5 3 1 n* v-^mm lsut. sihc^lt 

I-'**. nM^^fgJ^l 4 7tli. n*mM?>?7 h 

mmi 4 3^"ffM$ix. i^gpmMnis^i o 5 

ISIgl 4 5tcJ:0. n'l«3y^7MH?!ii4 3ip* 
V-^mmi4 1 fc#2iH=S8tt$*lT^*£fciil22 
(b) tPJ^T'^)^. HI 5t:^fCMOS^ 

> ' <— * 1 1 1 £fHl$;-r& H-7* HjK 'J y'J3 s*f- V 
tffil44. 15 4 fctt . ^JRSEISJ 2 6 1 tftmZtl. 
Z <D&mnm 261fc:J:9F54 77I-^*>'A71 $ ixh . 
-c LT . pMOS h7yy7>^ P ' KW yfgtSl 4 
2 i: nMOSh^V^^n' HW >-fStt< 1 5 2 i: 
tt&KSIg 2 6 3iz J: OSufcSMBSfu 

2 6 2ii. ±T-2*tbjimi L <Dy-hizmmztix<.-> 

4 . COi 3tpx5-y *«««iSmi-8i«« ( 6 , 

7 ) x-mtixtzgiVtcon-wttmfcffimi 4 7«i 

<7>(£S. BP*, rs#7.^-7,j lcISS-r^wi:*^-#. 

# tcft*w n - m*mfcffim 1 4 7 <7)sm^A & < -r * 



[ 0 0 7 3 ] figoT . SS^BHSttt (6.7) X'WtiX 
tzSffitQ n-m^-mfcffiffi 147. 149. 157. 1 

59. <7)%ix?i\<r>mm&. HP*>. ^it^-it 

On-Sa^«c{a«l 4 7. 149. 157. 159. • 

*r IX 0 ffltf «fc 'j iz . -eil^'ito n - imgffciP. 

il47. 149. 157. 159. t-cix 

^'il^)^7>l5t^ (6.7) i:<^ffi<C^;fl^'il K— 
fyt^piJ'y^lia'ffMLt^i^ CIOJ; f.tc 
^iX^-'ilOft^n-M^(*^«cl 4 7. 14 9. 1 
57. 1 5 9. *BX>9ffltfJ: h-y^ 

[0 074] (-f ) mr&L^i'jlcso 

l . n mmicDmwizt&f-ttcvmTttmm h v 

[0075] (a) BP*>. £0&i*ffl^^OfiflJg#. 
tfJS®^4>. BN^C0ll^y-7^L<{iBB r s ^O 
rKf*y-7.Sr ffl(, ^Mffl*£S4 ( 7"W-T r ^'v'>- a y) 2r'<f 

tttim. ( ri/f^'y 3 >- ) ^ L < t±^W>-f ^ >-i£A<7) 
47, 149. 1 57. 1 59, £Et9Btf 

LTJi. px.$ y?m®co*!&mzmi L -ftmmhis>'* 

S y^^A J -C'#l». 

[0076] ( ;\) znmmzp* =- y?mmtf&fti$ 
(.mum) zmmtmmz£K>&fct&. *<m.. 

feargsJnL^rir^^a^-Dny. S I POSf^CVD 

mz£ vmm-hztizx vmttMmmz&mi-z. 
z w&fDnmtim t mm- %> nx^m-t h . 

[0077] JiJLhOJ: o JflrRJSISK: «t*Uf , *^8t 

[0078] (I2^I«) 016 ( a ) JbMH 
16(c) li*fMH<0SI2<0HiS(^JBfe:ffiS»WS«c4J- 
BBftWElBWfttjfiS^N^^ttffi <4>j£tttfc) ttcfftt 
S:^a57>l8rffiH-C25S . 116 ( a ) TiKm 1 6 

( C ) IZijk-fX citC. *%BJO^2C0^Sfii0^tfS^ 

t^ffif* 6 -c-^-st $ tit: mw&mmm ( h - *m#m. 

®) 14 7 fc . ^O^f*:^J|gl 4 7*£iZH$ix*:7 
n-f <y/tffim^f yf-y^S^ 1 ( PMOS h?> 

T. n-*NMttgttl4 7rf>fc:E«Silfc. X^yfy 
^^<^±«eS i:^:l>^^'JTi: |5]-(yj^M^- +'J7 
$rn-^fl:MJ|gl 4 7i-aA$-<i:l>/v:^xS -y^^ 
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m2 4 5t£&%<thmffilT\.>&. Bp-fp. HI 6 
< a ) TiSM 16 (c) It, ±T- A K y 4 ■> 
CMOS-f >./\— ?£fM,-r&pMOS h7>y7^(7) 

C 0 0 7 9 ] 03 t/ZTik Itzm 1 ^ll*t^)JeJBtfS&i5Wt 
fefttfBM&IIIft fc . aSIS 1 Jh(~ SOI IS ftH 

( Mfo&A-ffim ) 1 2 tit I X n- 1 4 7 

ar^UiSO I mjt^tt*^l*WH]SST'S)-i»* J . 
12 1 6 ( a ) Mi 16 ( c ) T'ti. 1 <?50^£ 

W» L t ^ * . * L T . SOI |§ fLU ( A*£Si 
I) 12. n-*S(*ill4 7SyiIti2 (03 
#H3 ) t X'ffifti Zixh Wife 3 yfVtC SU B T 0 

[0080] *»W<OSS2<?D^tt^flSC«&R1IE«s4i- 
81&«IIlK?>^tt&lH]HMfi£t4. 01 fcHtrc** 
A*. 016 ( a ) ftli l 6(c) oa^WBrnBHC*^- 
■fcdlC. n-^«s^l 4 7+^n' J 7xyl-2 4 6jW& 

*< •>£<. t^rb*>n')i;l-24 6+(:. p + 7 — -XfS*£ 
(Ii«±tiil) l 4 l i>it/p + v*m& 

(m2&3Lnmm®) i4 2^ies$^ti»s. — 

- ¥3Wtfgig 1 4 7 tf> n V x ;l- 2 4 6 (ijSt 13] L^tSK 
CpXi 7MS2 4 5^. Hffn^xA-24 6 PIS 

L-Tv****. n-?x;l-24 6Clin , M3>'^? 

*M^y^9 hm.®t p + y-^««i 4 i brfS.wz 

mmztix^z. narauiiKti:. 14^1^,1?* 

mZOAJUzW&Ztitzzi yT> VC l (01#B3) & 
itLX. n>mz.^V<9 9 bfflRb P + y-^««l 4 1 

[ 0 0 S 1] 0 1 6 ( b ) (i, 0 1 6 ( a ) J; 0 t 4> * 

vrvtmn n - ^«s®ts 1 4 7 £13 . soi mm 
< & . ^w^m 2 nmmommx'ii s o 1 mm 1 2 

frbfttfh&S&M 5 & . 016 ( b ) tC^-T J: o (C n *7 
x/U24 6iOJKa3<7D(5S-C±y>. P + V— X^*£14 1 

[ 0 0 S 2 ] 0 1 6 ( b ) «fc 0 & , SSfc+jSHS&SrSK 
LT t . 5 CDfaXSi* n -> x/U 2 4 6 <0JggCc7>fiH 

t'±io^iit?)S. Bl6(c)tt.Hl6(b) 

«fc o t . 3etc+j£«(aa*a^ >m-&x'$> o . 016 ( b ) 

t P)«£ . 3S^fli 5 cr>ftt/rf n x^ 2 4 6 cOJKgBcoffi 
4»£«fibWS < «r* i t t«t 0 . SO I Stftffi? 1 2 CD± 
£ixT^-g>„ -fiOj; 3lc355.Ji5c7)f^tX^'n^x;I'2 4 



6 £>&a5<otaajfc* t •> * f . 5 <oT«t p 

RteH 4 //ffi 5BJc S it^^ST' . P X5../^Ii245>: 
mm.& ( G N D ) t crfi&aymtL&tf . JEfil (Cli pi; 
•y 2 4 5 t n - ^mfoM® 147 b 0mWt!Bl& 

i)K PX; 7^24 5t n-*m&mmi 4 7kc»3 
fi3c9 f/t- h >-,-Kf >' >' ^ /I ^StpxS'v^I 
m 2 4 5 *» h 1 1 " ^ *P.is!j 1 4 7 2r it L T SjUl 5 
'V £6(cli. SSH5€r^LT-5-^T^(CpRI£'i4 

[0083] zc7)j:ot,z. 3m<Dm2cDmmcrMm(,zm 
z>imfc-ft%mm®mz&\,->xi±, m^vry^c 

s u B *r ^» d (Ty^&Mjm. J d (±. ±(cpx5 ?5>mMi2 

04t^-fJ:^^fS#^Il]§&ma£T't. «E*fflli(c 

(C< <>5r^. i/c. 016 (a) .Tb^01 6 ( c ) 
^ISrffi0C^L7tpivios h7>'^^A s 7D-f< > 

ywrnx-m f^L. ^<7)pMosh7yy7^*\ rtgni: 
^tt. h^mmos (mis) flBtic^am^j 

-rzzttfx'&&. 

[0084] ZCOX ?l:Lt. 016 (a) 1 6 

( c ) <r>%M-mffifflt,Z7f: UcpMOS Vyy-s^ftf, 

ftt$mn®m*z<ome>[*i&®mzm%tztix^&i&& 
* ^ , *ttT-/j^«rtawwaiii» j ?»'€-<o«i<ort»iii»-r 

[008 5] (mscommmm) 01 7 ( a > «. * 
Hji-i. tz#><r>\mmcr>mm®mmx * 0. iscs l * 

i7-AH7^A'i 0 2$-MtSCMOS^y.'<-^ 
1 1 lRt/ZcoJ yt^—S 1 1 l^Mayfyt^ 
t. 117 (a) fc^-Tcfcdic:. CMOS^ V/<-^l 
1 Hip MO S H7y^?Q pl tnMOS h7^ 

ul kL-<:<7)IGBT<7)y'-h{cA7]$iXTV^. 01 7 
( b ) lidcOCMOS-f yj<— 9 1 1 IOpMOS h7 

V'JX ? Q p , t«S L^^6^l8f®0T'* h . 
[OOS6]017 (b) IC^-T J: 5 C nl^^SI 
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1 o±(cistt hixtz s o i m \m ( mv>&*-®.mm ) i 
2tcj:DJKE$r. m^-^m^ bu > -i-mMmm (IS 

itm ) 6 T'ffliJffi S: $ tit: mtKV)*m foMM (n-* 
mfcr®.®) 14 744C. 7o-f O'^tiOpMOS 

>>^^Q pl (i. n-^f*Iil4 7*C. n + S1S3 
hfSttjl 4 3. P* V-X««l 4 1 tiXT/p* b' 

43i P * y-^WC 1 4 1 (CftttSfVCl,** . nlStf) 
tsmU 1 coKSt^SiXytKMffi® 2 ii jlJfHgiMtfii 
t=Sii4<75T\ IE«{jieO|*)gn«}«§ 1 0 5rfKojl.il 
Of, a®ffiffi2(i:ftffifi-C^)^. Cl^'j^TA* 
JB££bvci±. so iiSft^i 2i7)±atz{i. ££J|4 

*^Bfi!c$it- $ hizwMmA t p* v—*mt& 14 1 1 
<vtaiz li^itm 5 mm $ kx t > & . soi i§ fug i 2 

?> 0 i-5t. HI 7 ( b ) fcjjtUfcSO IfilJStztJ^T 

(i, so immA 2£*cw^?$mmii-?&3>'7 i 
>-^c ox . s.t/p + v-Afm 1 4 1 1 so 1 mtm 1 

2 (r>m izBfc $ itfcffi£JiflE*c „ „ t (^mumm* h % 

Z>%t±n >"r>"?-C SUB i fc t $r h . vl^O 

4".^«{a:<7)mJE^i!j*d v/d t 
k V/// s e c VXklZH -y f-> '^5$JK*iJ$< < 

[ 0 0 s 7 ] hi s ( a ) t±. *wmw,?><r>mm.<rm 
mzfa&mmbttmimmd&wiT-j* h ? -r <s «we 

nCMOS^(yA-^i 1 l^jfi^^Sr^-rniJf&ll 
"Cft*. (117 (a) tRtKkl. CMOS-f VA— 1 

1/C SUBn= 1/C dn + 

T-^zix&cMzMi. pmotii&mi zm^^zmsiz 

l/C SUBp =l/C dn + 
( 1 ) sSi ( 2 ) sKfcSrJtimuf. Pi 
1 Srffli ■» . 1 afltc3E£«£«&S-*-* C fc 

<>zX 0 . C s „ B p * mMlzm- $ |> d fc # »T&g-C£> & CI 
fc -5" IT . Csu B p*^'r'i»-tCJ:0, 4" 

*ffifiwmfiE£«d V/d t*^kV/xz sectlh 

[00 89] $<btc. pS^S^l^)Jt®tn:^ia+Q 

ztizxr>. c S0Bv izmmzm%i2ti2>mmmLRsvB 

M 1 <7)T77fc <fc 0 H< . SSC k Q • c mfcJl 



„,iLt<0IGB Ttf ) h tc: A.?) $ ilT i > ^. . L *» 
L.017 (a)fcS^O. pMOSh5>yA^Q pl 
^tcti. 3£*Jl^fiC dn . =J>7-'>-9-c 0 x - St/ 

[00881018 ( b ) (i. Cil^><?)25^«: 
C dn , 3>-r>-tfC 0X . at/2^Jl^«C d[ ,$rlttBB-f^ 
tz#x?> . pUOSby>=Jx9 Q, ,t:*@L tdg&&m 

mmx*h&„ mis < b > tc^-rj; 3^. ^mcoms 
<vmm<rmmizmzmmfcttffiMm®mii. pm^m 

&ffl^X^&£.X\ HI 7 (b) tamtcz* z<o 
p m o s by >isx?Q pl <7)ffimi. m*mzm 1 1 

( b ) t n-X'h 0 . WttfUfi n'lt^y^nii 
1 4 3tp M /-Ai«14 lce»ft$ilTl^. nl 
coiaWM 1 OKm^i^$iX7 , iKffi«ffi2{ijI^tft!!!lE 

(f. Kra«ffi2(iftm(2T'^).|.„ :<7)J;'3^^7Xt 
«(c*3^T(i. SOI iSftM 1 2 (7)±Mlzti± . RIk«4 
^'ffM$ix . § ^cKSkB 4tp' V — xfStt 14U 

S1S1 Srffl^Ti^Jtri6. Hi 7 (b)fcliS$:0» S 
O immi 2c7)Tffl«i. SS®9*%M$ixTt » 

^T. HI 8 ( b ) (C^L^SO lffimzio\,^X 
«, P ♦ y-XfSJg 14USOI 1 2 CDfifJ tcff^ 

^$ix^:^il^»C dn . SO Iig^l 2S:df a*;^ 
^ffe^t-ri.3>'x>"9-c ox . Blu-'so i is-ftmi 2 

yy-'yVCsMtff&fcZti&z t k&&. OS 



l/Cox ( 1 ) 

l/C 0X +l/C dp (2) 

pM^^S«Rl(7)«5(3r^*^^l:{U*^. 2£ 

[oo90]ccoj;9tc. ^zmcomsconmcDBmiz 
a ^. i^«(*^i*mniKtc*3^T ti . c s UB p weoafei? 

^£3>-TV^C SUBp £^t&£1£mfl£J d # 
fitfiS-C t, . ^^Htc 5r fejSEffimgs j d J; h 

fcpMosh7^^i rtas^niffi i o 5 icit eg 

>^«wc»fw* pMosh7 ft&mn 
mmjjrwn izcDftmmmzmwt ztix^h m^izm, % 

Tt. C SUBp <7)ii<7)jat^cffu. ^rJ^x>"9-C SUBp 
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1 0 0 9 1 ] Z<D£ 5 (C IT. 01 S<On Ltz p MO S 

'W*imt%z>» ttz. g.&tx-'hmnft&mmmsz^ 
<vmoft&®$zx-fimmx& h<nx\ nwrnmrni^^ 

coo923ni9{i. ^sy^osi 3 commmm^ 
mmiz&&mmfoftmmm®s%n~i$z^TmMmx'$> 
o . 16 iziaLttwmcom i comifecvrnmco^Bmiz 
mmi*ftmmm®mz& \,vz. p so^sa* i 

IV SOIiSftMl 2<7)T®C ££J19£fl§J&l*:fyiJ 

-e#>i>. nis ( b ) tmmiz^ P * v-xiij*i 4 i 
t so i sklk i 2cr>mizmtizzixfzmz.m®a.c ia , 

SO IBMfclRl 2Srdf-vy«^^Se««i:-r&3>'7 r >-^ 
Cox - KX^SO I iS-ftH 1 2 OTBSC^JfcSiX*:^® 

fc&O. C tlst9 ifim^th<r>X\ 
^T^Csw^Z^Z^tiLmSiJ ttffot. 

ix?t pi; 7 ^ m& 24 2K oo*— ;K0i£Al;: J: ->T 

m&ztihtzfr. ftu^ww i o 5<7>mf±<7)i&T&n 

Z.Z>ZbtfX'£&« 

[0093]H20(i» *%Wcom3<nmk<7)Bm<r>\'ti 

<Dmzmiz{&&mmfcttMmm®8&<?)-®$:nk-tmwm 
x-ho. mi 6 ( a) nm ( c ) ^Ltz^wm^ 

1/C 0X =1/C 0X1 + 1 
ConUSO I BWUB 1 2a£* 

O IK-ftlRl 2a$rdf-r^-^^|^^t^-|>3X7 :: >-9- 

osmt* h . 2t^)soi is ft®? 1 2 a &t>" 12c 

Sr^-r-5.^i:tC«tO, SiC OJ ^§<^0 < C SUBp 
aB£«t»*-r*ii:(cJ:9. C SUBp ^ j^^-ii:^ d 

m->x. >7~'y*tc S0Bp iz$£i\h 
9&<n\&ji<?&mrt:nz-&z\tifix~%&. t^t, ^im 

2 4> *5*-/K9&Afc: J: X t£j£ £il & 7fctf> . 
ffilDR 1 0 5^mi±c7)(£T&*S?iT-& ^.gS^Pi. & -I 

[0095] ( m 4 ommmm ) *ftwcom 1 t^ss? 



O&ffigl tm^K SO IigfLHl 20TBHC. s£« 
9SrflMtLfcWCib4. 02 OOfrfflHfcrijr^J: 5lC. 
n - ^5gftfgJ.& 14 7+i:n'?i/l24 6 ^Bg; § i\ . 

cortSftipMOS h5>'i^?A>*^j££ixT^&. s 

0 IiSfLIStl 2a»*>fatf*££0 5(i. 12 Otc^-TJ; 
5 tn 1 )! >i 2 4 6 OJKgnofiBT'jJ:*') £>il . p 4 V — 
7>I8l 4 1 iT'i'J3i$^»/>fl|jt-C^|.. HIS 

( b ) tmmz, P + v~xmmi4 usoi bhuk 
1 2c?mzBfczi\tz^imm-&c in , soi igftan 1 

1 iSftd l 2 <?)Ti(:M $ iifcS^lSi c d P fc Oil 
iiSr 1 ?. Csusvtfm^&crtX'. yfyf C SUBp 

9ffl&2 4 5 ^CD*-/l-(r>8iMz£^xm&Zi'i&fz 
Kb, ft&n.M®ffil 0 5<7>mi£<?>i&T&1Nz.hZbrfX' 

[00 94] ^rfc. S^3yT>^C SUB ^iffiSr/h 
S<-fSst«»tc«. SO iBrtURSr^^^^lftMiKi: 

i2i(j, *$twc?>m3CDm&<7)wm<7>zht,zm 

1 2 b Sr^-C'. IIWSOI Ig-ft^ 1 2 

^2 os o i mm. 1 2 c z&foLtzffimz^i: m 

mnmi 2b£LXI,±. H-rK-ifJy'jay, W, T 
i , Mo^OiSHl£^«. dfL^CO^'J-^^f H (WS i 
2 . TiSi 2 . MoSi 2 )f, fo2>\,mz\iXhcr>isV 

*m Fzm^tzxw'f Fmwmmx'Z h . 121^ 

•TJ:d(C, 2if<0SO IiSMUKl 2aStXl 2c^« 
■r^dhtCJ: 0, ;02|^SO \m\Wi\ 2 a.RT/1 
2c^lC ox (i. 

9X2 ( 3 ) 

3O||fiSOff»:{&.g>/N 0, 7- I CTIt A-77'J 

8-,-ti-^>ixl>*iJfflltII!fS*^^^|^mf*:^ I C 

tfi^. m2 2iz9jk-t^B^a)m4^mmmm^im 

X\ U/V/W03o«UiM^^ 112 2^-rj; 
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tfl), ±T-AtB^Sf Q oU - Q 0 v. Q a uRZZT~r- 
A£tJ2j35f^Q dU . Q dV . Q dH fc IT . ZiX-l'iX. 0 2 2 
Cil/tlGBTWCMOSFET. GTOt'f 'J 7, 
*\ SIT. S I "*M yx^^ffe^ai^jSR^Srffl^T 
t*»4*>5r^. ±T— AHJ^^Quu. Q uV - Quw^-c 

n-mo— ^±tHifEti i one TT-^as 

*>S^Q dU . Q,j v . Qiw^il-mo— 2Tf>±^85t.iii 
Itiiffifi (GND) IzmmZixX^Z*. <-LT±T-Atb 

mtjozmmttf. +tbSMH t N BB (c. ±r-^ttj.ti^ 

WEi:**. 4"14*^N nW Ctf^$ix. d^-eix-fixtf) 

[ 0 0 9 6 ] 02 2lC^-T i ±T-Att!i3«^Q 
uU li, 7D-f-iy/»i7-AK7^N3 0 2U 
tiOfEi&^x. ±T-AtB^*^Q uV (i, 7n-f-( 
^«»»±7-AH5>fA'3 0 2 VC«fc 0 . JLT-A 

'S3 0 2WICJ; "9ffi»$it« . •f**yh_tT-J±liijim 

K7-fA'3 0 2U, 3 0 2V. 3 0 2 WOffi^SSH^'tg 
»!$ix£ 0 -^TT-Aai^S^Q du . Q dv . Q dw «9* 
ix-ril<73$fJWl:@tc(i: . TT— A h'7^A'3 0 3U. 3 

0 3 V. 3 0 SW^aMjSfrPtfSSBESiX*. ±T-A K 
7^a'3 0 2 UtirtgpmjllllK 105Ut +tt£»N 
„ u PaltC^ ZtL . ±7-AK7-iA'3 0 2V {il^gpm^ 
0!SlO5Ut JiSfcfc L/cfl!lOI*lS|5®raSi: 
?-N nU r^Jt^$iX. i7-AH7^fA'30 2WJirtS 
M3K 1 0 5 U i:{ii!lL4L^5etcfi!lO l*JgB'€i!SEISS£ 
•^IfcSSSffN,, B Hfc:*«S it . -eit-fix^coffi^mE 

1 05Uii. ^ 3T-H D I0 *^LTfi«(afflBM 1 0 
6 tcjggg^ix. h'D xu tOtg^gp^^r? yfy 
tCm^A^tl'S. Vffl&tWfflfflOffi^fc&L.^I*I 
mffllalftC: t ■£ ix-f-'ix. yj^-VDiut (iP^r £ fill 

f 00 97] — 73TT-JUh'7^/N'30 3U, 30 3 

v . 3 0 3wii ztizixi&wMMmm i o 6 1 mmm 
fi: (gnd) fflizmmzti. %ix?tmm.v>nMm&.t: 

&&Zi\Z>. ±7-AK7^a'3 §2\}\,Z\i.Y=>lsi;x 
^Qcu^LT±T3ffl7>ffioi/./^3 0 4*^±T- 
A TOiJiiPftW. TT— A K7>(a'303U £Ji_LT 3 

l)£iX&. PltttC. ±T-A 0 2V, 30 2 

W izlt b y > ; Jx ? £ if L X ±T 3 ffi^iia -y ? 3 0 



4A^c±T-Affl$ijlJprf-t//. T7-A K7^ '<3 0 3 
V . 3 0 3 W(cti±T 3 MED is •:> 7 3 0 4 frkWSi 

TT-jxmmmmmfKftZixz, . 

[0 0 9S] H2 2tz^-rJ:5(C. i7-ih'7'fA'3 
0 2Uli±7-ACMOS^>'.'<- 7 3 1 1 t±T— A 

• y 7 r T>'7*3 2 1 J;^'±T-A • 3 >- he? — ;L- 
Q>'y?3 3 l^^tgfiS^ilTv^. — 2r, T7-A)< 
7^A'3 0 3UliT7-i.CMOS^>7<-^3 1 2 
i: . T7-A • '<••/ 7r7>'7'3 2 2£>J;{/TT— -A ■ 
3>'hn-rt/Dy y ;3 3 2 tfrbffitfiZixX 0 
^Sr^UfcLTv^A*. ±7-AK7-fA'3 0 2V > 3 0 
2W.5tTF7-AK7^^3 0 3V. 3 0 3W{,IH»^ 
fSfiicT- 'A & Z t IZMmX'fo h . 

[0 09 9] 02 2C^18ljJclCi><,vC. ±T-Aifc:J] 
fft^Quu- Q«v- QuvRZSTT-^ibJjmirQm. 
Q d v- Q dH «i. ^ix-^ixiT— AH7^a*302U, 3 
0 2V, 3 0 2WfcJ:irF7-AH7^A'3 0 3U, 3 
0 3 V. 3 0 3W{cJ: OSBtJj^ix. J tix^ix££.lz* > 
L3t* i -?T4"I4.*3S J ?N„ U . N nV . N nH 
0«{4(i±T-Aai^^Q u u. Quv. Q u «.Stf>*TT- 
Aai^S^FQdu. Q dV . Q dH Qu2^3eS«0^->-/^7tc 

(ftot. tg«i«fi (gnd) t m,&nm i o i <nn& 

[0100] dcOTtsV ^ix-eixtf0tti7l^O±r-Art 

on]ss3 0 2u. 30 3v, 3 o 3mmicr>mmcoB 
mmcommizi^^v- 1 c-c«. ±r-^com^3 

0 2U, 3 0 3V. 3 0 3W^MnCMOS>fyA' 
- 7 (cli , -Hx-T iv y n*^ 7M ^r- K D b „ j^se $ 
Jx. d^W^*X^3i--KD bp S:^L-Cl>Lr4»14^ 
ag^N nU . N nV . N nB tC««5S*XT^&. H2 2T'(i. 
±T— AH7^3 0 2U^A*<l2|iK$ix-Ci'-i><^T. 
C C0±T- M Yyj s<3 0 2 U T-UiBJ^- S . 

[0101] BP*>. 02 2^-TJ:3tC. ±7-AH5 
-f/s'3 0 2U$-fl|fiK'ri.ClvlOS-f yA'-^3 1 Kip 
MOSHVy^^i: nMOS h7yy'X^ t^4>1ffi!t 
$ixT^^>. pMOS byy-sX^coV—xmm (^1 
^±ffi«B) (i. I*lg&mi«g 10 5UC, KU-f 

(^2c0±m®) (i. nMOSf7 3>C0VU4 > 

ffi:®(3^$ixTl^. -£LT. pMOSh^y^X? 

v-xm»cl$ig$ixl»t^^. ^M/n- 

[0 102] dco/N'-f>'^7'^^--KD bp {i. H3. 0 
5Xfi01 6 (a) -C«J;3(:pXSy^ii5iS 
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ismnmnmzmm L,t&± ny? m\ h ^(nm 
ig^gf- i-^tt. j 4 c j: s F^gcm^inis^ i o 
[oio3] zcoxoiz, mw<?)m4<r.mii&)wmiz& 

r J: 5 fcfSm*rt&tt»JII»<7>igB«iatT'& . t&fcfflH 
let ^SfflfflK J< £ J: & rtaWWKE^ttTtHBi 

f) f..,7't^ Xco /J xM ft^T" § * . * , i <?) «k 5 

f mmw) \ttm% t%*). t ix<?mjj^ 
m'm'Ltiz *■?;>.. zemm. ®re. ary&mmim 

[oidl] ( ?'>flb£>5gt«»B!B > -tlfi<^>«t at.* 
L0>X'X'>?..>f>m-?'<£X'iZ%:^. Z<7)fflinfrhMM% 

[0105] «i if . ±m<7)& i vjmm4comm^wm 
conwiztH >xu. iL<7mi±n.m.iz±.T-j*&j)m=FZ 
mmi . ±-r-^th^m^mmmmiztm^ixtz±T 

$n*rtgn«C«.I3B^-f-^)fl!!<OrtSB5EIBSrt^. SO I 

tgjt £ tame-*- & iamwrnmizfr t>oy$Lmz& s^ft^ss 

T'&ittf MS wc* &cox\ Wicomti. mm z^-t&m 
m.fc-fr%mmmzx$> ^xi> bp*?, a^isE 
mm^zT-r-^m^m^m^L. rr-Ath^m^ 
®mw.mzm%tZixtzTT-j> K7^W7n-f >- 

<± . ±ie§S 1 y";S3Sl4 <?5HJfc<0JBffi<9iflEK*Jl*4 Hlx 

£f?m£i3mm<?)T?Tizmf&tzMziz^ P io 
tii.m&x'foh. 

coio6] mzifc^tzm 1 7bM.&4<r)m&<7>&m<7>m 



sti . zix h commmmxim i tz pmosf? >- ^ 
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